After decades of neglect, the manufacturing sector is now getting welcome attention as a critical element in the revival of our national economy. But research and policy development on U.S. manufacturing have tended to focus on technologyintensive subsectors and processes, including, most recently, "advanced manufacturing. " As defined in a recent $26 million federal funding announcement, advanced manufacturing is "a family of activities that (a) depend on the use and coordination of information, automation, computation, software, sensing, and networking, and/or (b) make use of cutting edge materials and emerging capabilities enabled by the physical and biological sciences (for example, nanotechnology, chemistry, and biology). " Thus defined, "advanced manufacturing" takes advantage of our nation's depth of engineering talent and offers the U.S. a competitive edge against countries whose advantages have been based in part on low labor costs.
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innovations / Making in America produce the broad-based benefits that we need so desperately to address the growth in income disparity that characterizes our service-driven economy.
Relatively little research has taken a triple bottom line approach to "new manufacturing" or considered the impact it has not only on our economy but also on our society and our environment. From this perspective, it may be useful to identify "high-value/high-performance" (HV/HP) subsectors, intentionally including makers of both "high-tech" and "high-touch" products, and to compare recent trends in their activity to each other and to the manufacturing sector as a whole. The high-touch grouping illustrates how performance and value can be created from attributes other than advanced technology.
The high-value/high-performance rubric takes in everything from technologically advanced producer goods to high-end consumer products made by traditional processes. Though companies within these emerging subsectors may be disparate in the products they make, the processes they employ, and the markets they serve, they have five important characteristics in common:
High value added, which enables high wages (though the actual opportunities created for different types of workers is likely to vary among sectors and by place) High value added incorporating a low environmental impact-low-bulk, lowwaste, low-transportation impacts-as well as the use of green products and processes High level of innovation, meaning:
Adam Friedman and Joan Byron • A short cycle time for design > prototyping > production • A large proportion of new products • A high degree of customization and response to insights from clients and markets High employment multipliers High level of interaction with other firms and/or clusters
HIGH-VALUE/HIGH-PERFORMANCE MANUFACTURING: A SNAPSHOT
As part of our mission, the Pratt Center for Community Development is exploring the ways that new manufacturing can make the economies of New York and other U.S. cities not only more competitive but more inclusive and sustainable.
For this project, we selected five large and five mid-sized Metropolitan Statistical Areas (MSAs), looking for regional and demographic diversity. We also considered manufacturing diversity, based on the number of unique six-digit North American Industry Classification System (NAICS) codes with a substantial presence in each MSA. We aimed for geographic variety by including MSAs on the coasts, and in the Midwest and South. We then identified eight manufacturing subsectors (at the four-digit NAICS code level) that we define as high-value/highperformance; these are listed in table 1. Of these, we selected four that produce high-touch consumer goods, including high-end, design-intensive, high-value innovations / volume 7, number 3 85 products; the other four produce technology-intensive products, mainly (though not exclusively) producer goods. Both the "touch" and "tech" subgroups include but are not limited to sub-sectors we would describe as high-value/high-performance (HV/HP). It is worth noting that the lines between high-tech and high-touch production are far from clear and are likely to blur even more as production methods integrate once-disparate disciplines and methods. For example, Crye Precision, a maker of advanced body armor for military and law enforcement personnel, relies on sophisticated design and state-of-the-art materials-and on sewing by skilled seamstresses that the company recruits from neighborhoods close to its Brooklyn Navy Yard factory.
Our goal was to examine recent trends in employment and small firm activity in the HV/HP subsectors, and to compare trends among subsectors, across cities, and against U.S. manufacturing as a whole. We are intentionally creating a snapshot, not a comprehensive analysis; rather than providing answers, we aim to raise further questions and frame directions for future research. Our hypothesis is that the overall contraction of U.S. manufacturing (and perhaps also its modest rebound in 2010-2012) masks a much more complicated reality, with quite disparate trends in different cities and sectors.
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Figure 2. Professional Designers by City
We also were interested in factors that may correlate with the emergence and growth of small firms in HV/HP subsectors. This also was not a comprehensive analysis of all possible factors but a snapshot of demographic and economic conditions we believe are likely to be conducive to innovation and to the development of new industries and products. The factors are sectoral diversity, growth in numbers of small firms by subsector, concentrations of design and engineering talent, and the location of university programs in design and engineering.
A further hypothesis is that policies designed to support individual sectors may not be sufficient to encourage innovation and the emergence of new highpotential industries. Programs that attempt to focus too narrowly on "the next big thing" may in fact be targeting "the last big thing. " We suggest that places that are already sectorally diverse, and that are hubs of design and/or engineering talent, are the most likely to spawn the next generation of new industry sectors. We think that the right question is not simply about which industry sectors government policies should bet on; we also should be asking what policies (federal, state, and local) will best support the emergence and growth of high-performance manufacturing regardless of sector.
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SECTORAL DIVERSITY
From Jane Jacobs to Ricardo Hausmann, observers of economic development have cited diversity and complexity as key drivers of innovation and growth. Entrepreneurs exchange ideas; capabilities cross-pollinate and generate new products. We compared the number of unique six-digit NAICS codes occurring in each of our large and mid-sized MSAs with each city's total workforce and total manufacturing workforce. Not surprisingly, the largest cities-Los Angeles and New York-had the largest number of manufacturing subsectors, but several mid-sized MSAs boast respectable numbers as well. By this measure, cities like Boston, San Francisco, and Seattle punch well above their weight in the number of manufacturing subsectors that call them home (see figure 1 on page 120). What makes some cities sectorally prolific?
We mapped concentrations of engineers and designers, and also of universities with accredited design and engineering programs. The results are shown in figures 2, 3, 4, and 5. Some interesting relationships among these datasets can be noted. Boston's manufacturing workforce is 75 percent as large as Houston's and it has only about 20 percent as many engineers, but the two cities have equal levels of manufacturing diversity, as measured by the number of NAICS codes represented in table 1. Does Boston/Cambridge's world-class cluster of design and engineering schools support the proliferation of new industry subsectors? Does the dominance of the oil industry in Houston crowd out other, emerging sectors? Cities with large numbers of these professionals, and the university programs that train them, often house the research centers and incubator spaces that nurture not only individual startups but the networks that enable innovation. These same cities are also the locations of "maker spaces, " industrial incubators, and other shared work environments that serve this network-building function.
SMALL FIRM TRENDS IN THE HIGH-VALUE/HIGH-PERFORMANCE SUBSECTORS
Finally, we looked at recent trends in selected subsectors that include HV/HP production, including technology-intensive and design-intensive producer and consumer goods. We made our selections as illustrations rather than as a comprehensive representation of small manufacturing; we chose subsectors that are likely to include a high proportion of firms that we would qualify as HV/HP, but at the four-digit level, the subsectors will inevitably include other kinds of firms as well. We examined changes in the numbers of small (10-19 employees) and very small firms (<10 employees) in our ten MSAs between 2003 and 2010. This period is of particular interest because it reveals how different subsectors have been impacted by the recession and which have been best able to recover. Figures 6 and  7 show these trends for small and very small firms in New York. Figures 8 and 9 show them for small and very small firms in San Francisco.
We did not have access to firm-level data for this preliminary scan, so it is impossible to say whether (for example) some San Francisco firms that previously innovations / Making in America employed 10-19 workers shrank to the 1-9 employee level after 2006, partially masking the deaths of previously existing smaller firms. In New York, by contrast, four of the eight subsectors showed either actual growth or a slower rate of decline in 10-19-person firms after 2006 than before. The divergence of patterns of growth and contraction, pre-and post-2006, was surprising even to us. We should note that in some cities the very small numbers of firms in some sectors mean that "trends" may not be reliably represented. Still, at least four patterns are worth noting:
In most cities, the number of firms increased in a significant number of our selected sectors, at least up to 2006. Even after 2006, almost all of the selected cities saw growth in one or more sectors, despite the overall trend toward a decrease in the number of small manufacturing firms between 2006 and 2010. Over the entire period 2003-2010, there was generally more growth in the number of small firms making high-touch/consumer goods than in those making high-tech/producer goods-but we saw examples of growth in most of the tech/producer subsectors as well. Generally, though not in all cases, the high-touch/consumer sectors were more volatile than the tech/producer sectors. That is, sectors making consumer goods tended to grow more quickly (in 2003-2006) but also to contract more dramatically (in 2006-2010).
There is far too little data about small firm growth and contraction at the subsector level to warrant speculation about patterns, much less about causation. And because we have focused on changes in the number of small firms, not on employment or revenue, this snapshot reveals little about the economic impact of small firm activity.
However, despite these limitations, the analysis suggests that an overly narrow definition of "advanced manufacturing" will lead to missed opportunities in sectors that show promise in terms of business and job growth. Perhaps more disturbing is that these opportunities are in high-touch sectors that derive their value from factors other than advanced engineering and consequently may be more accessible to people with lower levels of educational attainment or other credentials. In addition, the preliminary data suggests that cities and metropolitan areas with more diversified manufacturing bases are likely to be more resilient in the face of economic shocks than those with fewer active sectors.
MORE QUESTIONS
Some obvious directions for additional research include the relationship between sectoral diversity and growth in high-performance manufacturing, as well as the locational factors contributing to both. Are places with high levels of sectoral diversity also the places where HV/HP manufacturing is growing? Are high-performance firms more prevalent in cities, in suburbs, or in the exurban fringe, and how does this vary among U.S. regions? Do denser urban environments promote the clustering of firms in emerging high-performance sectors? Does the presence of designers, engineers, and university programs correlate with high performance? Has the emergence of maker spaces like TechShop been a factor in the growth of small, high-performance firms?
Another set of questions of interest to policymakers revolves around the economic implications of sectoral diversity and of high-performance manufacturing. Are the HV/HP sectors adding jobs at a higher rate than other manufacturing subsectors? What are the demographic profiles of employees in emerging high-performance sectors, particularly their levels of education? Do some subsectors offer better prospects-for both employment and advancement-to the most disenfranchised groups? That is, can high-performance manufacturing offer opportunities to workers who lack formal credentials? Answering this last question is urgent if we want manufacturing to reopen the pathways to the middle class that were cut off as the gates of large factories closed in the mid-20 th century .
Understanding the sectoral and geographic characteristics of industries that are likely to be the most fertile ground for innovation, and that are likely to create opportunities for a broad spectrum of workers, is an important step toward formulating policies that will be supportive of manufacturing innovation and entrepreneurship that is also sustainable, both socially and environmentally.
